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On bebaJf of the Regulatee and purwmt \.o Unit II B.l.b. and Unit D C of the 
!i/28/91CAP Aareement, F..I. DuPont de Nemours and Co. hereby submits (in tripbC.te) the 
auached studies. Submissioo of Ibis information is vobmtary and is occasioned by unilateOll 
changes ill EPA's standard as to what EPA now cc.lllSiders as reportable~ rmation. 
R~'ssubmissioo of information is made 10lely iD respoDSe to the De~ EPA f8(e) 
reporting standards md is DOt ID admission: (I) ofTSCA violatioo or liability; (2) that 
Regula!ee's activiti-=s wilh the study compounds reasonably support a ooaclusion of substantial 
health or environmental risk or (3) that the studies themselves reasomlbly support a cooclusion 
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The "Reporting Guide" creates new TSCA 8(e) reporting criteria which were DOt 

previously I.DDOUDced by EPA iD its 1978 Stalcmmt of Ioteamution aud Enforcement Policy, 
43 Fed Reg 11110 (March 16, 1978). The "Reporting G~Ude states mter;a which expends 
upon and cooflicls with the 1978 Stat.eznmt of Jntmnrelalion. Absent amendment of the 
Slalanent of lntmnGtation, the informal uJIUIDce of the "Report:ina Guide" rai1es lipificaDt 
due processes issue6 and clouds lbe appropriate reporting standard by which rep1ated perBODS 
em assure TSCA Section 8(c) compliance. 

Mart H. Chriltmm 
Counsel 
Lepl D-7158 
1007 Market Street 
WiJmiDatoc, DE 19898 
(302) 774-6443 

Better Thl,.s for Better Livi'11 
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ATI' ACHMENT 1 

Submission of information is made under the 6/28/91 CAP Agreement, 
Unit II. This submission is made voluntarily and is occasioiled by recent 
changes in EPA's TSCA §8(e) reporting stanc!a.."'d; such changes made, for 
the first time in 1991 and 1992 without prior l'lotice and in violation of 
:Regulatee's constitutional due process rights. Regulatce's submissi'>n of 
information under this cnanged standard is not a waiver of its due process 
rights; an admission of TSCA violation or liability, or an admission that 
Regulatce's activities with the study compounds reasonably support a. 
cond.1sion of substantial risk to health or to the environment. Regulatee has 
historically relied in rood faith upon the 1978 Slatement of lnter:pretation and 
Enforcement Policy criteria for determining whether study information is 
reportable under TSCA §8(e), 43 fed Rc& lllli) (March !6, 1978). EPA 
has not, to date, amended this Statement of lnter:pretation. 

After CAP registration, EPA provided the Regulatee the 
June 1, 1991 "TSCA Section 8(e) Reporting Guide". This "Guide" has been 

further amended by EPA, EPA letter, April 10, 1992. EPA has not indicated 
dtat the "Reporting Guide" or the April 2992 amendment supersedes the 
1978 Statement of Interpretation. The "Reporting Guide" and April 1992 
amendment substantively lowers the Statement of lnter:pretation 's TSCA 
§8(e) reporting standard:!. Thi~ is particularly troublesome as the "Reporting 
Guide" states c1iteria, applied retroactively, which expands upon and 
conflicts witl1 the ~ent of Interpretation. 3 Absent amendment of the 
Statement of Intemretation. the informal issuance of the "Reporting Guide" 
and the April 1992 amendmen• clouds the appropriate standard by which 
regulated persons must assess information for purposes of TSCA §b(e). 

21n NW'p coatrast to lbe Apccy'a 1977 and 1978 actiou to 10licitiDa public COIIIDieo! oa lbe propoeed 
and final f8(e) Policy, EPA lw unilaterally prouo~mced f8(e) IUbstantive reportina crill:!ria in !be 1991 
ScctiGn 8(e) Guiae without public ootice and CCIIUJ)eDI, See 42 ~ 45362 (9/9177), "Notification of 
Subsu ,-. :ial Ride UDder Section 8(e): Proj)oled Guidance". 
3A compariaon of the 1978 Statement of IDICJPI'fllltion and tbe 1992 "Reportina Guide" is atppecded. 
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1broughout the CAP. EPA has mischaracterized the 1991 guiWince &s 

~fleeting •longstanding" EPA policy concerning the standards by which 
toxicity information should be ~viewed for purposes of §8(c:) compliance. 
Regulawe Jecogni.T.es that experience with the 1978 Statement of 
Interpretation may cause a ~~iew of its cri11eri. Regula~ supports and bas 
no objectioo to the Agency's amending ~vorting criteria provided that such 
amendment is not APPlied to the ~gulated community in an unfair way. 
Howev~r. with the unilateral announ~ment of the CAP under the aus¢ces of 
an OCM enforcement proceeding, EPA has wrought a terrific unfairness 
since much of the criteria EPA bas espoused in the Junr. 1991 Rcportina 

.w\~ and in the Agency's April 2, 1992 amendment is ne-w criteria which 
does not.exist in the 1978 Statement of Interpretation and Enforcement 

~· 

The fo!lowing examples of new criteria contained in the •Reporting 
Guide" that is not contained in the Statement of Interpretation follow: 

Q eve~.~ though EPA expressly disclaims each "ltr!l.ls report" as beinr prelimiDary 
eval!l&tioas lbat lbould JlQi be regarded as flll&l EFA policy or mtCDr', lbe "Repol"tinJ 
Guide" r,ves the "ltatUs reports" rreat weight as "IOUDd me:! adequate basis" from 
which 10 determine mmdatory reportinr oblirations. ("Guide" a1 page 20). 

o the ' Reporting Guide" contains a matrix thai e&tllblishes Dew Dumerical reportillg 
"cutoff" oooceatratioos for acute lethality iDformalioD ("Guide" a1 p. 31 ). Neither 
lhi.s matrix Dor the cutoff values thereiD are cooramed iD lbe SIIJcmeDt of 
Intemretatism. The regulated ccnmUDity was oot made aware of these cutoff values 
prior to issu&Dce of the "Reporting Guide" iD JUDe, 1991. 

otbe • Reportmg Guide • ltates Dew specific definitional criteria with which the AgeDcy, 
for lhe first time, defiDes as 'distiuguisbable neurotoxicoloricaJ effects'; auch 
criteria/,WdaDce Dot expressed iD the I 978 SII!Cmcnt of lntex:pretation. S; 

otbe "Reporting Guide" provides new review/ reporting criteria for irritatioo md 
lleDSitization studies; auch criteria DOl previously found iD lbe 1970 Slltcment of 
Inter:prewtion!Enforcemcnt Polic;y. 

otbe "Reporting Guide" publicizes oertain EPA Q/A criteria ilsued to lbe MODS&Dto 
Co. iD 1989 whir.h are not iD lbe Statement of !nJcx:pretation: have uever been 
published iD lbe Fodml Re&isJcr or distributed by the EPA to lbe Replmee. Such 
Q/A establishes new reporting crireria DOl previously found iD tbe 1978 Statcmeot.Qf 
lntcrpn;tltion/Entorcemcnl Polic;y . 

"The '~&&~us reports' address the lipificance, if my, of particular informalioa reported to the Apocy, 
rather cbm lt5tinr EPA's iDterpreeatiou of f8(e) nportiua criteria. 1D lbe iDfrequeatiD&111Dces iD which the 
111a1us reports cooraiD cl*:uuioa of repot1ability, the &Daly sis is iDvariably quite limited, without 
IUbstantial aupportina acieutific or le1al rationale. 
S See, e.,, J0/2191 Jea.er from DuPont to EPA RJardini ~ defmitioo of 'lerious IDd proloajed 
effects' as tWs term may relate to lnmlieot anesthetic effects oblervoclat letba1 levels; 10/J/91 leaer from 
die AmeriC&D Pccroleum Institute to EPA reaudina cJarifJC&Iion of lbe ~ criteria. 
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Jr. discharging its responsibilities, an administrative agency must give 
the regulated community fair and adequate warning to as 
what constitutes noncompliance for which penalties may be assessed. 

Amcaa lbe myriad ~~pplicalioDI of lbe due proc:aa claule ia lbe fuDdamealal priqciple 
lballlalulel ad replatioD& wbicb purport m pem cooduct mUll pe an adequatt. 
wamma of what lb<e)' mmmand or forbid .... Evea a :eruJaboa which perm 
purely OClODOIIIic or CCliiiiDeiCial activities, if ill violatioD can eDif.Gder peoaltie&, 
mUll be ao fnmed u m provide a CODIIitulioaally ade:pwe warum, to !bole whole 
IICbvitiel are pemed. 

Diebold. Inc. y. Marshall, 585 F.2d 1327, 1335-36 (D.C. Cir. 1978). ~ 
Mlso, Rollins Enyimnemntal Services CNJ) Inc. y. U.S. Environmental 
Protection Aaency, 937 F. 2d 649 (D.C. Cir. 1991). 

While neither the are rules, This principle has been applied to hold 
that agency 'clarif.cation'. such as the Statement of lnterpretatign, the 
''Rq;:.Jrting Guide" nor the April 1992 amendments will not applied 
retroactively . 

.. . a federal court will not retroactively apply lilll unfonl&'eable iuterpmatioo of an 
administrative re,watiou to tbe oetriment of • regulated party 011 the tbo.Jry that tbe 
post hoc interpretation asserted by tbe Agency is reuerally coasist.eat with tbe 
policies UDderlyinl tbe Agency 's re,W.tory prolfUD, when tbe ICIDUltic meauina of 
tbe regulatious, u previously drafted and CODS1!Ued by tbe ~ qency, does 
not support tbe iDierpretatioo which that ag~<zy uraes upon the court. 

Standard Oil Co, v. Federa) Ener&y Administration, 453 F. Supp. 203, 24C 
(N.D. Ohio 1978), affJ1 iu.b nrun. Standard Oil Co. y. Department of 
Ener&y. 596 F.2d 1029 (Em. App. 1978): 

The 1978 Statement of Interpretation does not provide adequate notice 
of, and indeed conflicts with, the Agency's current position at §8(e) requires 
reporting of all 'positive' toxicological findings without 
regard to an assessment of their relevance to human health. In arr..ordance 
with the statute, EPA's 1978 Statement of Inteqnetation requires the 
regula~d community to use scientific judgment to evaluate the significance of 
to:ticologicaJ findings and to determining whether !hey reasonably support a 
conclusion of a substantial risk. Part V of the Statement of Interpretation 
urges persons to consider "Ole f~t or probability" of an effect's occurrence. 
Similarly. the 1978 ~meot of Intewretation stresses that an animal study 
is reportable only when "it contains reliable evidence ascribing the effect to 
the chemical." 43 &d..Bq. at 11112. Moreover, EPA's Statemem of 
~ defines the ~ubstantiality of risk as • function of both the 
seriousness of the ~ffect and the probability of its occurrence. 43 Fed Rca 
11110 (1978). Earlier Agency interpretation also emphasized the 
"substantial" nature of a §8(e) detennination. s~ 4:>. Ecd . .&.& 45362, 45363 
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(1977). (Section 8(e) findings req1Jire "extraordinary exposure to a chemical 
substance .•. which critiully imperil human health or the environment"]. 

The recently issued "Reporting Guide" and Aprill992 ~endment 
guidance requires reporting beyond and inconsistent 
with that required by the Statement of lnteqnetation. Given the statute and 
the Statement of lntc:;:pretation's explicit focus on substantial human or 
environmental ri5k, whether a substance poses a ·s~tbstantial risk" of injury 
requires the application of scientific judgrr.~nt to the available data on a case­
by-case basis. 

If an over.Jl weight-of-evid~nce analysis indicates that this 
classification is unwarranted, reporting should be unnecessary under §8(e) 
because the available data will not "reasonably support the conclusion" that 
the chemical presents a substantial risk of St:rious adverse consequences to 
human health. 

Neither the legislative history of §8(e) nor the plain meaning of the 
statute i!iupport EPA's recent lowering of the reporting ~U"Cshold that TSCA 
§8(e) was intended to be a sweeping information gathering mechanism. In 
introducing the new version of the toxic substances legislation, 
Representative Eckhart included for the record discussion of the specific 
changes from the version of H. R. 10318 reported by the Consumer 
Protection and Finance Subcommittee in December 1975. One of these 
changes was to modify the standard for reporting under §8(e). The standard 
in the House version was changed from "causes or contributes to an 
unreasonable risk" to "causes or significantiy contributes to a substantial 
risk". This particular change was one of several made in TSCA §8 to avoid 
placing an undue burden on the regulated community. The final changes to 
focus the scope of Section 8( e) were made in the version reported by the 
Conferenr.e Committee. 

The word "substantial" means "considerable in importance, value, 
degree, amount or extent". Therefore, as generally understood, a 
"substantial risk" is one which will affect a considerable number of people or 
portion of the environment, will cause serious injury and is based on 
reasonably sound scientific analysis or data. Support for the interpretation 
can be found in a similar provision in the Consumer Product Safety Act. 
Section 15 of the CFSA defines a "substantiaJ product hazard" to be: 

"a product defect which because of the pattern 
of defect, the number of defective products 
distributed in commerce, the severity of the 
risk, or otherwise, creates a substantial risk 
of injury to the public." 
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Similarly, P'A has interpreted the word 'substantial' as a quantitative 
measurement. Thus, a 'substantial risk' is a risk that can be quantifit4~, ~. 
S6 Fed Rca .32292, 32297 (7/15/91). "":oalJy, since infonnation pertinent to 
the exposure of humans or the environ.. ,a1t to chemical substances or 
mixturP.s may be obtained by EPA through Sections 8(a) and 8(d) regardless 
of the degree of potential risk, §8(e) has speciai •zed function. Conseq:Jently, 
information subject to §8(e) reporting should be of a type which would lead a 
--easonable man to oonclude that some type action was required immediately 
to prevent injury to health or the env.!d'Oilment. 
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Attachment 

Comt»rison: 

Reporting .triggers found in the b . d •statement of Interpretation/ Enforcement 
Policy•,43 Fed Rea 11110 (3/16/78) and the June 1991 Section 8(e) Guide. 

TEST TYPE 1978 POUCY New 1991 GUIDE 
CRITElli EXISU CRITERIA EXIST? 

ACUTE LETHALITY 

Oral N} Y} 
Dermal N} Y} 
Inhalation (Vapors) }6 }' 

aerosol N} Y} 
dusts/ particles N} Y} 

SKIN IRRITATION N y8 

SKIN SENSITIZATION (ANIMALS) N y9 

EYE IRRITATION N ylO 

SUBCHRONIC 
(ORAUDERMAUINHALA TION) N yll 

REPRODUCTION STUDY N yl:! 

DEVELO~NTALTOX yl3 yl4 

643 fed Ree at 11114, comment 14: 
"This policy ltatements directs lbe reporitng of sp«ifiec effects wben Ullb - · 'o lbe 
Administrator. Many routine tests are based 011 a mow ledge of tollicity a· . "; d wilb a 
chemicaJL unknown effects occurring durinr such a range test may have to be rcpo;ted ii 
lbey are those of coocem tot he AJeucy and if the informatioo meets lbe criteria let forlb ill 
Parts V and VII . • 

7~ at pp.22, 29·31. 
8~ at pp-34-36. 
9~ at pp-34-36. 
I~ at pp-34-36. 
11~ at pp-22; 36-37. 
l~atpp-22 
tJ43 fed Ree at 11112 

"Birth Defects" listed. 
14YJWk at pp-22 



NEUROTOXICITY 

CARCINOGENICITY 

MUT AGENJCITY 

lD Wtro 
ID '1H1 

ENVIRONMENTAL 

Bioaccumulalion 
Biocooca1tralion 
Oct/water Part. Coeff. 

Acute Fish 

Acute Daphnia 

Subchrouic Fish 

Subcbronic Daphnia 

Chronic Fish 

AVIAN 

Acute 
Reproductive 
Reprodcutive 

1S.QH at pp-::; 33-34 
1643 Fod Rea at 11112 

"Cancer• li_~d 
17 .Qlllik at pp-21 . 

N 

y16 

Y}lB 
Y} 

Y} 
Y}20 
Y} 

N 

N 

N 

N 

N 

N 
N 
N 

1843 Fed Ree at I J Jl2; Jl I JS at Comment IS 

8 

"MWIJenici·,y· listed/ iD viK> ~ invitro discuaed; discussion of • Ame~. .est". 
19.QH at pp-23. 
2043 fed Rce at I I I 12: 1 I I 15 at Comment 16. 

ylS 

y17 

Y} 19 
Y} 

N 
N 
N 

N 

N 

N 

N 

N 

N 
N 
N 



CAS# 9016·87-9 and 101-68-8 
Chern: Methylenebis (4-phenyl isocyanate) and 4,4'-dipltenylm~thane 

diiso~yanate 

Title: Acute Inha\ation Toricity LC50 in the Male Alb~no Rat 
Date: 1-29-65 
Summary of Effects: Highly toxic 
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MDI, Pure, Distilled 
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the Male Albino Rat. 
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I. SYNOPSIS 

The test compounds were examined for ac~te inhalation toxicity 

(LCso) using the male albino rat. All compounds were tested in tl-e 

vapor form. Six rats for every concentration ~£ each respective 

test agent were us3d. 

An tc50 for FAPI co•Jld not be determined, since the physical 

constants of PAPI and the ~experimental protocol did not P.ermit such 

a calculation . 

While lethal levels were establis11ed for MOI, Pure, Distilled, 

an exact tc50 could not be calculated from the data. The approximate 

LCso lies between 172 and 187 ~~ g./L. 

International Research and Developnzent Corporation 

Page 2 

II. C<r.1POUNDS 

The test compounds were received fro~ the Upjohn Company, Carwin 

~ivision, North Haven, Connecticut, on August 24 and December 24, 1964. 

Each of the four test compounds was sealed in a glass bottle and 

was identified as follows: 

Compoun!!_ 

PAP! 

MDI, Pure, D!sttlled 

Code No. 

2B-14-65 

,. 

Description 

Dark brown viscous liquid 

Pale orange moi~t crystals 
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I 
III. NETHODS 

A. General Procedure: 

Male, albino rats of the Spartan Sprague-Dawle~· strain and weigh­

ing from 200 to 300 grams were used. The rats were individually 

housed in wire mesh CRges elevated above the droppings and maintai~ec. 

in air-con~itioned and hu~idity-controlled quarte~ ~ throughout the 

pre-exposure and post-exposure periods. Food and water were avail­

able ad libitum except during the exposure period. 

Body weights on all animals used were obtained prior to exposure 

to each res~ective agent and at 7 a~d 14 days after exposure. 

All of the rats were observed for evidence of pharmacodynamic 

and/or toxic signs durirtg the exposure period; for an additional 

period of several hours immediately after exposure; and daily for 13 

days thereafter. 

Animals which failed to aurvive the post-exposure ooservation 

period were necropsied and examined. All rats which survived to the 

termination of the 14-da~r observation period were sacrificed by means 

of an intraperitoneal injection of sodium pentobar~ital and also 

necropsied and examined. 

B. Compound Administration: 

All of the compounds in these tests were analyzed in vapor form. 

This was accomp l is:1ed by heating each respective contpound in a flask 

on a water or oil bath at the desired temperature to produce vapors. 

Th~ vapors thus formed were carried into the exposure chamber 

containing t h;.· .: .lts by use of an air source produced by a r.:ompressor. 

Prior to entr~~~ c into the evaporating f lask containing the test 

agent, the air 'was passed through a glass wool filter and two drying 

tubes containing calcium chloride to clean and dry it. 

203-004 
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The concentration of the vapors of each test agent carried by the 

inflowing air could be varied either by .changing the volume of the 

inflow of air, or by altering the temperature of the bath producing 

the vapors, or as in the cas£ of PAP! by altering the 

speed of infusion of the test materials into the evaporating char;:be1~ 

with an inf usion pump. Upon occa~ lon, a second ai·~ source was intro­

duced into the line carrying the vapors of a given agent into the 

exposure chamber to aid i n further controlling the concentration of 

a given test material. 

The rats were divided into groups of six animals each. One group 

was used at each respective concentration of each test agent analyzed. 

For exposure purposes, a nine-liter air-tight chamber was used. 

All animals ~ere exposed for one continuous hour to the vapor.s of 

each respective test agent. 

l. ~: 

This agent was injected into the distillation flask with a 

Harvard Infusion Pump (Moc~ l No. 600-910). Th~ distillation flask 

was heated to a temperature of approximately 150 ±. 20 Centigrade with 

an oil bath. The vapors thus formed were carried. i .nto the exposur~ 

chamber with a cc::.trolled inflow of air, as pr~viously described, at 

l C titers per minute •. 

Two groups of six rats each were thus expoaed to analyzed 

concentrations of ?API of . l4.7 or 17.0 micrograms per liter (meg./~.). 

Higher concentrations of PAPI could n'ot be obtained by increasing the 

inflow of the cr.T.?ound with the infusion pump, and the degree of .heat 

used could not be increased without excecc~ng the decomposition 

temperature of the agent. Furthermo~e, reduction of airflow produced 

203-004 
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condensation (fallout) within the exposure chamber. Thus, only two 

concentrations of PAPI were analyzed. 

The table below describes the experimental variables used in 

this test. 

fill 
Exper_!mental Variable'!: 

Infusion Speed Oil Bath 
ml. /min. Temp. °C. 

0.194 150 

0.494 150 

2. MDII Pure 1 Distilled: 

Airflow 
~L/Ml 

10 

10 

Analyzed 
Exposure Chamber 
Concen. (mcg./L.l 

14.7 

17.0 

MDI, Pure, Distilled was evaluated at analyzed concentrations 

of 0.6, 80.8, 162.0, 171.5, 186.6, 562,5 and 1530 mcg./L., using 6 

rats at each respective concentration. 

The vapor for the lowest concentration analyr.ed (O.G mcg./L.) 

was produced by passing air through the test agent which was contai~ed 

in a flask on an oil bath. The oil bath was maintained at a t~mper­

ature of 100 ~ 2° c. The airflow into the evaporating chP.mber was 

passed directly into the exposure chamber at a speed of one liter per 

mi~tute • 
• 

All succeeding concentrations were produced in a similar 

manner, except that the· test agent w~s heated to a te~~erature of 

approximately 200 ± 20 C. Airflow through the evaporating chamber 

was 'Varied bct ··~ ; .-.!en 1 and 2 liters per minute. Further dilution of 

the air conta: :·.ing the vapors was accomplished with a second air 

source which was interposed into the·'system just prior to its entry 

203-004 
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into the e:'tposure chamber. Airflou from this second source was varied 

ft·om 0 to 10 liters per minute.· By varying the airflow from the s·~cond 

source, the concentration of the vapors entering the exposure ch<Jmber 

could be controlled. The following table desc r i oe s the exp::!r l!!'.~!!"t :~ !. 

variables and the concentrations of MDI thus produc~d. 

MDI, Pure, Distilled 

Experimental Variables: 

Airflow 
Oil Bath Primary 
TeT.p. oc. Source 

100 1.0 
200 1.0 
200 1.5 
200 1.0 
200 1.5 
200 2.0 
200 2.0 

C. Analytical Methods 

~Liters /Hinute~ .tl y '.y:te 1 
Secondary Elo.F .J .~ m:e <:hamber 

Source !9!!.1. _ 0.!.-~.'=\~~.i!Ttc g./L.) 

0."0 1.0 0.6 
10.0 11.0 80.8 

7.C 8.5 162.0 
6.0 7.0 171.5 
6.0 7.5 186.6 
2.0 4.0 562.5 
0.0 2 . 0 1530.0 

Prior to the exposure of the animals to varying concentrations 

of each test agent, calibration curves were prepared for each 

substance by the following method: Serial dilution of a known 

concentration of each respective test agent in the reagen t (0.5 p~r 

cent p-dimethylaminobenzaldehyde in 50 per cent glacial acetic acid) 

were prepared. After maxit!lUI!l color development had occurred, each 

dilution was read in a Coleman spectrophotometer at a wave length of 

425 millimicrons, using a reagent blank to balance the instrument. 

The optical dendties thus obtai:1~c! ~·: .are plotted a~:tinst the 

concentrations in mcg./ml. for each test agent. The resultant curves 

obtained wer e used to determine the concentration in mcg./L. of . 
subsequently obtained samples of atmospheric concentrations from the 

exposure chamber of each agent during a given exposur~. 
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IV. RESULTS 

A. Ph~r~3codynamic and/or Toxic Signs: 

1. ~: 

a. 14.7 and 17.0 mcg./L.: 

All rats at both concentrations of PAP! appeared 

essent i.:;. i.ly normal throughout the one-hour exp r; ~; ur~ period and 

the 14-day post-exposure observation period. SU.ght salivation 

and erythema were observed during the exposure period in both 

groups of rats. All rats at both concentrati~ns used surviv~d 

the lu-day observation period. 

2. MDI, Pure, Distilled: 

a • 0 • o me g • /L • : 

Signs seen during the exposure included a general 

slight erythema and restlessness. Five-of-six exhibited sligh t 

salivation and 2-of-6 showed slight nasal porphyrin discharge. 

All rats in this group appeared normal the following day and 

remained so until necropsy. 

b. 80.8 meg. /L.: 

During tha exposure the rats exhibited salivation, 

excessive lacri.T:Ultion and clear nasal drip, dyspnea, escape 

behavior, and slight nasal porphyrin discharge. No signs were 

seen from the day following the exposure until necropsy. All 

rats survived the 14-day observation period. 

c. 162 mcg.'!L.: 

Signs seen during this ex?~sure were similar to 

those seen at the 80.8 mcg./liter level, but appeared among the 

rats much t:.>.rlier, and were more marked at the terminatior• of 

the exposure. Again, all 6 rats 'appeared essentially normal 

203-004 
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from the day following the exposure until necropsy and all 

survived the observation period. 

d. 171.5 mcg./L.: 

Page 10 

Signs recorded during this exposure included those 

noted above at lower concentrations, plus a slight increase in 

activity during the initial few minutes. One-o:-~ix rats showed 

marked nasal porphyrin at the termination of the exposure. All 

rats appeared essentially normal from the day following the 

exposure until necropsy and all survived to termination of the 

test period. 

e. 1.86. 6 mcg./L.: 

In addition to the salivation, excessive lacrimation, 

clear nasal drip, and dyspnea, previously mentioned, an increase 

in grooming activity, and ~ye-squint were seen during this 

exposure. At the termination of this exposure, al 1. '.:"ats exhibited 

salivation and dyspnea, and 3-of-6 showed muscle flaccidity. 

Three-of-six rats died overnight after the exposure. The day 

followil".g the exposure, l-of-3 sho;.;cd dyspnea and nasal and ocular 

porphyrin, and 2-of-3 showed hypcactivity. The 4th mortality 

occurred 26 hours after the exposure. From the 2nd po~t-exposure 

day on, the 2 survivors appeared essentially normal. 

f. .1§.~ .. 5 meg. /L . : 

Within 10 minutes after initiating this exposure, the 

exposure chamber WAS COmpletely fi~led With 11 fog 11
• }larked 

ptyalism, dyspnea, eye-squint, excessiv~ lacrimation, and increased 

grooming wer~ recorded. In addition, after 55 minutes, the eyes 

appeared dar :: and the exposed skin ( ears and paws) appeared cyanotic. 

Inspection of the rats imrnediat~] ··· ' " "t:' the exposure revealed 

203-004 
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dyspnea, salivation and cyanosis, all of which lasted throughout 

the balance of the day. Six-of-six mortalities occurred overnight. 

g. 1530.0 mcg./L~: 

During this exposure, the test chamber again became 

filled with "fog11 during the first few minutes. Gross observations 

were simihr to those recorded for the 562.5 level. Eye-squint 

advanced to eye-closure and t' ! dark appearance of the eyes and 

the cyanotic condition of the exposed skin was seen during exposure 

and at termination of the exposure period. Three-of-six died 

during the exposure, and the remaining 3 rats within one hour 

thereafter. 

B. Bodv Weights (Table 2): 

1. ~ 

Rats exposed to an analyzed atmospheric concentration of 

PAP! of 14.7 mcg./L. showed essentially normal body weight gains. 

Those rats at th~ 17.0 mcg./L. level showed a very slight inhibi­

tion of body weight gain during the first week only. 

2. MDI, Pure, Distilled: 

Rats expcsed to an analyzed concentration of 0 . ~ mcg./L. 

of MDI, Pure, Distilled, sh ,?W~\d normal body weight gain during 

the 2-veek period of observation. However, the average body 

weight gain for the surviving r.1ts of the oth,~r 6 groups exposed 

to the vapors of this· agent appeared to be inhibited for the 

first week. 

C. Necropsy El\.amination 

1. Mortalities: 

Necro ~· :ies made on those rats that died during the 2-"'~'ek 

period of observation revealed the following: 
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a. ~: 

No Mort<: :.i ties •. 

b. MDI, Pure, Distilled: 

(1) 186.6 mcg./L~: Four-of-four exhibited hydro­

thorax and lungs with edema and congestion; 1-of-4, lungs witn 
severe hemorrhages. 

(2) 562.5 mcg./L.: Six-cf-six showed hydrothorax 

and lungs with generalized congestion and edema. 

(3) 15!0.0 mcg./L.: 'Six-of-six showed lungs with 

severe generalized hemorrhage and edema throughout. 

2. Survivors: 

Necropsies made on those rats which survived the 2-week 

period of observation revealed the following: 

a. ~: 

(1) .!i:l._mcg./L.: Four-of-six, no gross lesi e ;; 

1-of-6, lung with 2 mm. dark area; l-of~6, lur: . .> ~.-~ith 6 mrn. 

areas of congestion. 

(2) ll:.9. mcg./L.: Four-of-six, no gross lesions; 

2-of-6, lungs with 6-10 mm. areas of congestion. 

b. MDI, Pure, Distilled: 

(1) ~sg./L.: Four-of-six, no gros s lesions; 

2-of-6, lungs with 10 mm. areas of congestion. 

(2) 80.8 mcg./L.: Five-of-six, no gross lesions; 
1-of-6, lung with · 6-15 mm. areas of hyperem1.a. 

(3) 162 mcg./L.: One-o:-six, no gross lesions; 

2-of-6, lungs with 2 mm. red foci; 1-of-6, lungs with t~o 6 mm. 
areas o£ congestion. .. 

(4) 171.5 mcg .. /L.: No gross l-esions :oaen. 

(5) 186.6 mcg./L.: ~e-of-two, no gross lesions; and 

1-uf-2, a lung with a 2 mm. red foci. 
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D. Acute Inhalation Todcity (LCso): 

1. m!= 
It was not possible to achieve . an Lc50 for PAPI. 

2. MDI, Pure, Dist~: 

Data obtained from the el:posures of 7 groups of 6 rats each 

to 7 different analyzed atmospheric concentrations of MDI, .. Pure, 

Distilled vapors does not permit the calculation of an LCso· However, 

inspection of the levels employed and the mortalities obtained 

reveals that the LCso is approximately 178 mcg./L. 

E. Analytical Results: 

The analysis of the ac~ual chamber concentrations of the agents 

used in these studies at the various concentrations employed were 

obtained by interpolation from the values appearing in Table 1. 

In actual practice, graphs were constructed for each __ :dividual 

agent by plotting the. data appearing in Ta'>le 1. Actual concen­

trations in the exposure c~:amber were calculated by obtaining 

optical densities o( 425 millimicrons as previously described under 

methods, entering the table at the respective density obtained and 

reading the concentration indicated. 

•' 
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Acute Inhalation Toxicity Studies in the Rat. • --------·-------------------------------------·------------------------------________________ .,. ___________ _ 
TABLE 1. Calibration Curves. --·---------- ·-------------------------·------------------------------------------------------------

Optic ~ 1 D!nsities 
------------------ ·---------------------------------------------------------------------------0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 

--------- --------------------·---------------------------------- ---------------------- ------
Compound Concentration. mcg./m1. 

--~---------------------------------------- --------- ----------------------------------------- ------
PAPI 

MDI. Pure 

... 

J.31 0.53 0.75 1.00 1.27 1.50 1.77 2.00 2.26 2.54 2.90 !.30 3.77 4.]7 5.25 6.20 

0.10 0.19 0.30 0.40 0.53 0.62 0.77 0.90 1.04 1.22 1.40 1.58 1.i7 2.00 2.35 3.00 4.25 

Acute Inhalation Tox'cHy Studies in the Rat. 

TABLE 2. Average Body Weights. Grams. 

Test Compound 
Concentration 
· (!llcg./L.) 

PAPI: 
. 14.7 
17.0 

MDI, Pure, Distilled: 

0.6 
80.8 

162.0 
171.5 
186.6 
562.5 

1530.0 

a - 2 rats only 

Control 

217 
261 

223 
273 
263 
272 
268 
292 
289 

7 D:tys 

271 
274 

279 
277 
282 
274 
259a 

14 Days 

301 
304 

303 
323 
319 
323 
305a 

~ 
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Acute Inhalation Toxicity Sturlies in the Rat . # .. 
-----------------------·------------------------------· ---------------------------------------------------------..- . 
TABLE 3. Mortality Data in t he Male Albino Rat. 
------------------------------------------------------------------------------------------------------
Analyz~d Time of Death - Days r\ >st-Exposure 
Atmospheric No. Died/No. E~posed 
Conccntr<&tion __ 0_1 ____ 2 ___ 3 ___ 4 __ 5;---6---7---8---9-- 10 11 12 

mcg./L.. , . -------------------------· ------------------- .---
PAP!: 

14.7 
17.0 

!m1, Pure: 

0.6 
80.8 

162.0 
171.5 
186.6 
562.5 

1530.0 

• 

3/6 1/3 
6/6 
6i6 

LCso and 
Confidence 

I~4 Total- · Limits (meg./~.) 

0/6 
0/6 

0/6 
0/6 
0/6 
0/6 
4/6 
6/6 
6/6 

None 
Possible 

Approxf.mate ly 
11cs 

......_ 
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